






















































































Prestressed	 concrete	 girders	 are	 used	 extensively	 to	 support	 bridge	 decks	 in	
highway	 bridges.	 The	maximum	 length	 of	 a	 typical	 prestressed	 concrete	 girder	 is	
generally	limited	to	what	can	be	transported	safely	by	trucks	to	the	construction	site	
–	 approximately	 160	 feet.	With	 the	 use	 of	 post‐tensioned	 strands	 placed	 in	 ducts	
cast	into	the	girders,	multiple	pretensioned	concrete	girders	can	be	spliced	together	
to	 form	 a	 continuous	 member	 along	 the	 length	 of	 a	 bridge,	 allowing	 greater	
structural	 continuity	 and	 more	 efficient	 use	 of	 materials.	 However,	 due	 to	 the	
location	 of	 the	 ducts	 in	 the	 relatively	 thin	web	 regions	of	 the	 girders,	 new	 failure	
modes	can	control	the	shear	strength	of	the	members.	The	structural	implications	of	
corrugated	 steel	 and	 plastic	 ducts	 cast	 in	 the	 web	 regions	 of	 spliced	 Tx‐Girders	
under	 the	 effects	 of	 compressive	 loading	 are	 studied	 in	 this	 report.	 Spliced	girder	
technology	is	detailed	in	chapter	2.	A	literature	review	of	current	U.S.	provisions	for	
design	of	 spliced	girders	and	how	they	are	modeled	 is	provided	 in	Chapter	3.	The	










Splicing	 is	essentially	a	method	whereby	girders	 that	would	normally	be	 too	
heavy	 or	 large	 to	 transport	 may	 be	 created	 on‐site	 from	 precast	 segments.	 Once	
spliced	 together	 using	 cast‐in‐place	 concrete,	 the	 structure	 is	 generally	 post‐
tensioned	to	improve	the	structural	performance	of	the	spliced	regions	(Castrodale	






Spliced	 girder	 construction	 is	 essentially	 similar	 to	 segmental	 box	 girder	
construction,	but	several	distinct	differences	set	them	apart.	Both	methods	use	post‐
tensioned	strands	 in	grouted	ducts	 to	create	continuous	members	 from	 individual	
precast	pieces.	However,	precast	segments	in	spliced	girder	construction	tend	to	be	
much	longer	compared	to	the	overall	span	length,	are	generally	I‐	or	U‐shaped,	and	
are	 referred	 to	 as	 “girder	 segments.”	 Also,	 segmental	 box	 girders	 are	 generally	
spliced	using	match	casting,	whereby	the	surfaces	to	be	spliced	in	the	field	are	cast	
with	shear	keys	designed	 to	 fit	 together.	This	method	 is	 less	preferable	 to	cast‐in‐
place	splicing	when	using	girder	segments	due	to	opposing	angles	in	the	end	regions	
induced	 by	 camber	 resulting	 from	 eccentric	 pretensioning	 force	 in	 the	 individual	
girder	segments.	Box	girders	also	tend	to	have	an	integral	full	width	deck,	whereas	
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When	 used	 properly,	 the	 spliced	 girder	 method	 can	 increase	 span	 lengths,	
reduce	 overall	 structural	 depth	 and	 increase	 construction	 speeds,	 in	 addition	 to	
improving	 overall	 aesthetics.	 Longer	 spans	 can	 allow	 designers	 to	 reduce	 the	
amount	 of	 supporting	 piers,	 thus	 diminishing	 material	 costs,	 increasing	 driver	
safety,	 and	helping	 to	 avoid	obstacles	 or	waterways	beneath	 the	 structure.	Use	of	







would	 be	difficult	 to	 erect	 or	 be	 transported	 to	 the	 site.	 In	 locations	where	 roads	
leading	to	the	construction	site	would	be	unable	to	support	the	weight	or	length	of	
trucks	 carrying	 a	 full‐length	 girder,	 breaking	 the	 girders	 into	 smaller	pieces	 to	be	
assembled	on‐site	may	allow	 the	use	of	precast	 concrete	girders.	Contractors	may	
choose	 to	use	 spliced	girder	 segments	 to	allow	use	of	 a	 smaller,	more	economical	
crane	during	construction,	or	if	locally	available	equipment	would	be	unable	to	lift	a	
full‐length	girder	into	place.	The	program	requirements	of	some	situations,	such	as	
single‐point	 urban	 interchanges,	 call	 for	 a	minimized	 girder	 depth.	 Use	 of	 spliced	
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girder	 technology	can	alleviate	 transportation	problems	of	 such	girders	caused	by	
the	extensive	length	and	added	weight	caused	by	decreasing	the	depth.	Continuous	
span	bridges	with	intermediate	supports	are	the	most	typical	application	of	spliced	
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Set1: P5  24  5  6.23 Contr 0 0 625.2  100%
Set1: P7  24  5  6.23  Plastic  Grouted  2.37  0.474  409.6  66% 
Set1: P9  24  5  6.23  Plastic  Grouted  2.37  0.474  403.3  65% 
Set1: P4  24  5  6.23  Steel  Ungroute 2.5  0.5  267.7  43% 
Set1: P6  24  5  6.23  Steel  Grouted  2.5  0.5  504.0  81% 
Set1: P8  24  5  6.23  Steel  Grouted  2.5  0.5  536.3  86% 
Set3: P5  23.9375  7  9.39 Contr 0 0 1192.7  100%
Set3: P1  24  7.0625  9.39  Plastic  Grouted  3  0.424  506.0  42% 
Set3: P2  24.125  7.0625  9.39  Plastic  Grouted  3  0.425  499.9  41% 
Set3: P3  24.125  7  9.39  Plastic  Ungroute 3  0.428  294.2  24% 
Set3: P6  24.0625  7  9.39  Plastic  Grouted  3  0.428  482.4  40% 
Set3: P4  23.9375  7  9.39  Steel  Ungroute 3  0.428  298.8  25% 
Set3: P7  23.9375  7.0625  9.39  Steel  Grouted  3  0.425  778.6  65% 
Set3: P8  24.125  7.0625  9.39  Steel  Grouted  3  0.424  720.7  59% 
Set4: P1  23.875  7.125  8.17 Contr 0 0 1016.9  100%
Set4: P2  24  7.125  8.6  Contr 0  0.000  1143.5  100% 
Set4: P5  23.9375  7.125  8.17  Plastic  Grouted  3  0.421  401.6  39% 
Set4: P6  24.0625  7.125  8.6  Steel  Grouted  3  0.421  606.9  53% 
Set5: P1  23.75  7  3.62 Contr 0 0 515.4  103%
Set5: P2  24  7.0625  3.62  Contr 0  0.000  493.9  97% 
Set5: P4  24.125  7  3.62  Plastic  Grouted  3  0.428  302.8  60% 
Set5: P6  24  7.125  3.62  Plastic  Grouted  3  0.421  328.9  64% 
Set5: P8  24  7.125  3.62  Plastic  Grouted  3  0.421  414.3  81% 
Set5: P5  24  7.125  3.62  Steel  Grouted  3  0.421  422.8  82% 
Set5: P7  24  7.125  3.62  Steel  Grouted  3  0.421  524.9  102% 
Set5: P9  24  7.125  3.62  Steel  Grouted  3  0.421  560.5  109% 
Set7: P1  23.9375  7  10.15 Contr 3 0.428  1217.0  100%
Set7: P2  23.9375  7  10.62  Contr 3  0.429  1219.3  100% 
Set7: P8  24.1875  7.0625  10.62  Plastic  Grouted  2 3/8  0.336  529.4  43% 
Set8: P1  23.875  7.125  11.16 Contr 0 0 1643.4  100%
Set8: P2  23.875  7  11.16  Contr 0  0.000  1653.7  100% 
Set8: P3  24.3125  7.0625  11.16  Plastic  Grouted  3 3/8  0.477  456.1  28% 
Set8: P7  24  7.125  11.16  Plastic  Grouted  3  0.421  535.5  32% 
Set9: P2  23.9375  7.125  10.19  Contr 0  0.000  1475.0  93% 
Set9: P3  24.0625  7.0625  10.19  Plastic  Grouted  3  0.424  548.7  34% 
Set11: P1  24  9.25  9.25 Contr 0 0 1354.6  96%
Set11: P2  24.125  9.1875  9.25  Plastic  Grouted  3.375  0.367  528.2  38% 
Set11: P3  24.125  9.25  9.25  Steel  Grouted  3.375  0.364  750.3  53% 
Set11: P4  24  7.25  9.25  Contr 0  0  1461.5  100% 
Set11: P6  23.875  7.25  9.25  Steel  Grouted  3  0.414  785.1  54% 
Set11: P7  24.125  5.125  9.25  Contr 0  0.000  842.0  100% 
Set11: P8  24.125  5.25  9.25  Plastic  Grouted  2.375  0.452  518.2  62% 
Set11: P9  24.1875  5.1875  9.25  Steel  Grouted  2.375  0.457  709.5  84% 
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